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(54) Heavy duty pneumatic tires 

(57) A heavy duty pneumatic tire has a tread pattern 
comprising plural block rows (3,4). in which each block 
(5) in at least one block row (4) other than a block row 
(3) located astride a center (TC) of the tread is provided 



on two corner portions (6) located at the side of the tread 
end with chamfered regions (8) each gradually decreas- 
ing the height of the block toward a tip (7) of the respec- 
tive comer portions (6). 
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Description 

[0001] This invention relates to a heavy duty pneumatic tire for use in heavy vehicles such as truck, bus and the like 
having an exc llent resistance to uneven wear without increasing noise generated, and more particularly to a heavy 

5 duty pneumatic tire having a bkx:k pattern. 

[0002] In the conventional heavy duty pneumatic tire having a block pattem. the occurrence of uneven wear called 
as heel and toe wear has been controlled by making a worn amount at a steppingnn side portion of the block large 
and a worn amount at a kicking-out side region of the block small. That is, when only one block b is schematically 
shown as a perspective view in Fig. 5, it has substantially a semicylindrical shape that an outer profile of the block b 

10 at a section perpendicular to a rotating axis of the tire is rendered into an arc shape having a radius of curvature smaller 
than an outer profile of the tire so as to lower each of heights at stepping-in side S and kicking-out side R as compared 
with the other remaining portion of the block. 

[0003] In such a conventional technique, it is recognized to improve the heal and toe wear, but when the worn amount 
at the kicking-out side R is observed in a widthwise directk>n of the bkxjk on and after the middle worn stage, it becomes 
IS larger at a side of a tread center rather than at a side of a tread end and hence it is difficult to effectively control the 
heel and toe wear throughout a wear life. And also, there is a problem that noise is considerably deterbrated as 
compared with the case of tires not taking the above countermeasure for the uneven wear. 

[0004] The latter is due to the fact that the stepping-in side portion of the block contacts with ground as a line before 
the adoption of the countermeasure for the uneven wear but cc^tacts with ground as a plane after the adoption of the 
20 above countermeasure. 

[0005] It is, therefore, an object of the invention to solve the aforementioned problems of the conventional technique 
and to provkJe a heavy duty pneumatic tire advantageously improving the resistance to uneven wear from an initial 
worn stage up to a last wom stage without increasing noise as in the conventional tire. 

[0006] According to the invention, there is the proviswn of a heavy duty pneunnatic tire comprising bkxk rows defined 
2S in a tread by a plurality of circumferential grooves continuously extending in a circumferential direction of the tread and 
a plurality of lateral grooves preferentially extending in a widthwise directton of the tread and opening to the circum- 
ferential grooves, in whbh each block in at least one block row other than a block row located astride a center of the 
tread is provided on two corner portions at a side of a tread end and in the circumferential directkxi with chamfered 
regions each gradually decreasing a height of the block toward a tip of the respective comer portion. 
30 [0007] Ttie word "^lock row kx^ated astride a center of the tread" used herein means a block row of many bkx:ks 
that the tread center locates at a widthwise center of each of the blocks or in the vicinity of the widthwise center of the 
block, but does not include a case that the tread center kxiates in the vicinity of a widthwise end of each bkxk in the 
block row 

[0008] Further, the word "chamfered regbn' used herein may include an upwardly somewhat convex cun^ed surface 

35 in addition to a slantly flat surface. 

[0009] In the pneumatic tire according to the invention, the occurrence of heel and toe wear can advantageously be 
controlled at a portion of the block kxated at the skJe of the tread end by easily slipping the stepping-in side through 
the chamfered region formed in the stepping-in side porlton likewise the kicking-out side, while the wearing in the 
portran of the block located at the side of the tread center can effectively be controlled by gradually decreasing the 

40 chamfered region in the block located at the side of the tread center to relatively increase the ground contact pressure 
and hardly cause the slippage, and finally the whole of the block can balancedly be worn from an initial stage up to 
last stage. 

[001 0] And also, in the pneumatk; tire according to the invention, the chamfered regions are formed in only two comer 
portions of the block facing to the side of the tread end, whereby the ground contact form in the kicking-out side of the 

45 block, particularly in the portion of the block located at the side of the tread end can be rendered into an approximately 
linear form to largely reduce the generated noise as compared with the conventional technique. 
[0011] In such a pneumatic tire, it is preferable that the chamfering length of the block on a side edge located at the 
side of the tread end, i.e. the length forming the chamfered region is within a range of 0.3-0,5 times the length between 
both tips of the comer portions in the circumferential direction of the tread as measured from the tip of the corner portion 

50 in the circumferential direction. 

[0012] Furthermore, it is preferable that the chamfering length of the block on a side edge in the widthwise direction 
of the tread is within a range of 0.2-0.8 times the length between a tip of a comer portion located at the side of the 
tread end and a tip of a corner portion located at the side of the tread center in the widthwise direction of the tread as 
measured from the tip of the comer portion located at the side of the tread end in the widthwise direction. 

55 [0013] When the chamfering length on the side edge located at the side of the tread end is within a range of 0.3-0.5 
times, the slippage at the stepping-in side can more sufficiently be ensured to effectively improve the resistance to 
uneven wear That is, when it is less than 0.3 times, the chamfered region is too small and the effect of improving the 
resistance to uneven wear is less, while when it exceeds 0.5 times, the chamfered regbns from both tips of the comer 
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portions are overlapped with each other to lower the effect by the formation of the chamfered region. 
[0014] Wh n the chamfering I ngthonth side edge inthewidthwise direction of th tread is within a range of 0.2-0.8 
times, the increase of the generated noise can be prevented white sufficiently ensuring the slippage at the stepping- 
in side. That is, when it is less than 0.2 times, the chamf red region is too small and th occurrence of uneven wear 
5 can not be decreased to an expected level, while when it exceeds 0.8 times, the chamfered region is too large and the 
increase of the generated noise can not be avoided. 

[0015] In the pneumatic tire according to the invention, rt is preferable that a decreasing quantity of the block height 
in the chamfered region is within a range of 0.5-3.0 mm, whereby the slippage of the block at the stepping-in side is 
more sufficient. When the decreasing quantity of the block height is less than 0.5 mm, it is drfNcult to provide the slipping 
10 easiness of the bkxk at the stepping-in side, while when it exceeds 3.0 mm, the decreasing quantity of the block volume 
is too large and it may be inconvenient from a viewpoint of total service life of the tire even if the effect of improving 
the resistance to uneven wear is expected. 

[0016] More preferably, a fine groove extending In parallel to the lateral groove and having depth and width fairly 
smaller than those of the other groove is formed in a highest portion of the block. In this case, the drainage property 
15 and function of cutting water film are enhanced by the fine groove itself and the edge thereof to more improve the wet 
perfomnances of the tire. 

[0017] The invention will be described with reference to the accompanying drawings, wherein: 



Fig. 1 Is a schematically perspective view of an embodiment of the tread pattern according to the invention; 
Fig. 2 is a schematk:ally perspective view illustrating a favorable region forming a chamfered regran; 
Fig. 3 is a schematically plan view illustrating a form of a chamfered region; 

Fig. 4 is a schematic view of a bkxk pattern In an embodiment of the pneumatic tire according to the inventbn; and 
Fig. 5 is a schematically perspective view of a block form in the conventional tire. 



2S [0018] In Fig. 1 Is schematically and perspectively shown plural blocks in an embodiment of the pneumatic tire ac- 
cording to the invention. 

[0019] Plural block rows 3, 4 are defined In a tread portion by arranging plural circumferential grooves 1 so as to 
continuously extend straightforward or zigzag In a circumferential direction of the tread and arranging a plurality of 
lateral grooves 2 so as to preferentially extend in a widthwise direction of the tread and open to the circumferential 
30 groove 1 . Among these block rows 3, 4, each of blocks 5 in the two block rows 4 other than the block row 3 kxiated 
astride a tread center TC is provided on two comer portions 6 at a side of a tread end and in the circumferential direction 
with chamfered regions 8 each gradually decreasing a height of the block toward a tip 7 of the respective comer portion 
6. 

[0020] In this case, the chamfered regbn 8 is a slantly flat surface or may be an upward convex curved surface. 

35 [0021] As shown in Fig. 2 relating to one block 5, a zone fomiing the chamfered region 8 is preferable to be a zone 
located toward a side of a tip from a line segment connecting terminal positions of chamfering lengths b, c to each 
other in form of a straight line or a line convexly curved inward or outward to a comer portion 6 when the chamfering 
length b on a side edge located at the side of the tread end is within a range of 0.3-0.5 times a length d between tips 
7 of both corner portions 6 in the circumferential direction of the tread as measured from the tip 7 in the circumferential 

40 direction, and the chamfering length c on a side edge in the widthwise directron of the tread is within a range of 0.2-0.8 
times a length w between a tip 7 of a comer portion located at the side of the tread end and a tip 9 of a comer portion 
located at the side of the tread center in the widthwise direction of the tread as measured from the tip 7 of the comer 
portion in the widthwise direction. Figs. 3a and 3b are schematically plan views illustrating an embodiment of the zone 
forming the chamfered region 8 as a shadowed zone. When the zone forming the chamfered region 8 is made sufficiently 

45 large by rendering the line segment between the terminal positions of the chamfering lengths b, c into a convex form 
outward to the comer portion as shown in Fig, 3b, it is possible to more improve the resistance to uneven wear while 
effectively reducing the generated noise. 

[0022] In the chamfered region 8, it is favorable that a maximum decreasing quantity t of the block height is within 
a range of 0.5-3.0 mm. 

50 [0023] On the other hand, it is favorable that a fine groove 10 is formed in a highest portion of the block 5 so a to 
extend substantially in parallel to the lateral groove 2. 

[0024] In the heavy duty pneumatic tire having the structure as mentioned above, the occurrence of heel and toe 
wear Is effectively controlled from an initial word stage to a last worn stage and also each of the blocks can be worn 
substantially equally in the widthwise direction. Furthermore, the generated noise can largely be reduced by specifying 
55 the zone forming the chamfered region 8 as compared with the conventional technique. 

[0025] These effects become particularly remarkable when the chamfering length b on the side edge located at the 
side of the tread end from the tip 7 is 0.3d-0.5d, the chamfering length c on the side edge in the widthwise direction of 
the tread from the tip 7 is 0.2w-0.8w and the maximum decreasing quantity of the block height is 0.5-3.0 mm. 
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[0026] Moreover, when the fine groove 1 0 is formed in the highest portion of the block, the wet performances of the 
tir can be more enhanced. 

[0027] The following examples are given in illustration of the invention and ar not intended as limitations thereof. 
s Example 1 

[0028] An invention tire will be described with respect to the resistance to uneven wear and the generated noise. 
[0029] There are provided an invention tire, conventional tire and comparative tire each having a tire size of 1 1 f^2.5, 
respectively. After each of these tires is mounted onto a standard rim and inflated under an internal pressure of 7.00 
10 kgf/cnr>^, the resistance to uneven wear is evaluated by measuring a stepwise worn quantity of heel and toe wear 
produced in the tire block after the actual running over a distance of 60000 km, and the generated noise is evaluated 
by measuring a sound pressure level of the generated noise through a measuring device arranged on a position apart 
from the tire by 3 m in the test of running the tire on a drum. 

[0030] The invention tire has a half of a block pattern shown in Fig. 4 having a shadowed chamfered region 8 in each 
IS block 5, in which b, c and t as shown in Fig. 2 are b=0.4d, c=0.5w and t=1 .0 mm. The conventbnal tire has a block 
pattern shown in Fig. 4, provided that each of the bkx^ks 5 has a substantially a semicylindrical form as shown in Fig. 
5. The comparative tire is the same as the invention tire except that the chamfered region 8 is not formed in each block. 
[0031] The measured results are shown in Table 1 , in which they are represented by an index on the basis that the 
comparative tire is 100. The smaller the index value, the better the result. 

20 

Table 1 



25 





Conventk>nal tire 


Invention tire 


Comparative tire 


Resistance to uneven wear 


70 


55 


100 


Generated noise 


110 


100 


100 



[0032] As seen from the results of Table 1 , the invention tire largely improves the resistance to uneven wear as 
compared with the other tires and reduces the generated noise by about 10% as compared with the conventional tire 
and equal to that of the comparative tire. 

Example 2 

[0033] In this example, the influence of the zone forming the chamfered region upon the wear resistance and the 
generated noise will be described. 

[0034] The evaluations of the resistance to uneven wear and the generated noise are the same as in Example 1 . 
[0035] In each tire, the chamfering lengths b, c are changed as shown in Table 2, and also the decreasing quantity 
t of block height is changed as shown in Table 3. Moreover, the chamfered region 8 has a plain profile of a triangular fomi. 
[0036] The results are shown in Tables 2 and 3. 



Table 2 
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b/d = 0.4, t=1.0 


c/w = 0.5,t= 1.0 


c/ 
w=0. 1 


c/ 
w=0.2 


c/ 
w=0.5 


c/ 
w=0.8 


c/ 
w^.9 


b/d=:0.2 


b/d=0,3 


b/d=0.4 


b/d=0,5 


b/d=0.6 


Resistance 
to uneven 
wear 


100 


80 


55 


60 


60 


100 


80 


55 


55 


70 


Generated 
noise 


100 


100 


100 


100 


110 


100 


100 


100 


100 


107 



Table 3 





b/d = 0.4. c/w=0.5 


Decreasing quantity of block height 


0.3 


0.5 


1.5 


3.0 


3.5 
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Table 3 (continued) 
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b/d = 0Ac/w=:0.5 


Resistance to uneven wear 


100 


70 


55 


55 


55 


Generated noise 


100 


100 


100 


100 


110 


Estimated distance up to complete wearing 


105 


100 


83 


87 


105 



[0037] As seen from Tables 2 and 3, the excellent results are obtained in the tire satisfying b=0.3-0.5d, c=0.2-0.8w 
and 1=0.5-3.0 mm. 

[0038] As mentioned above, according to the invention, the wearing of the block as a whole can be balancedly 
attained from an initial worn stage to a last wom stage without increasing the generated noise. 



Claimd 

1. A pneumatic tire comprising block rows (3,4) defined in a tread by a plurality of circumferential grooves (1) con- 
tinuously extending in the circumferential direction of the tread and a plurality of lateral grooves (2) extending in 
a lateral direction of the tread and opening to the circumferential grooves, in whk;h each block (5) in at least one 
block row (4) other than a btock row (3) kx:ated astride a center (TC) of the tread is provided on two corner positions 
(6) at that side of the tread end and in the circumferential direction with chamfered regions (8) each gradually 
decreasing the height of the block toward a tip (7) of the respective comer portion. 

2. A pneumatic tire as claimed in claim 1, characterized in that a chamfering length (b) of the block (6) on the side 
edge located at the side of the tread end, being the length forming the chamfered regkxi (8), Is within a range of 
0.3-0.5 times the length (d) between the tips (7) of the comer portions (6) in the circumferential direction of the 
tread as measured from the tip of the corner portion in the circumferential direction. 

3. A tire as claimed in claim 1 or 2 characterized in that a chamfering length (c) of the block (5) on the side edge in 
the lateral direction of the tread is within a range of 0.2-0.8 times the length (w) between a tip (7) of a comer portion 
(6) located at the side of the tread end and a tip (9) of a corner portion located at the side of the tread center in 
the lateral direction of the tread as measured from the tip (7) of the comer portion located at the side of the tread 
end in the lateral direction. 

4. A pneunoatk: tire as claimed in any of claims 1 to 3, characterized in that a decreasing quantity (t) of the block 
height in the chamfered region (8) is within a range of 0.5 -3.0 mm. 

5. A pneumatic tire as claimed in any of claims 1 to 4, characterized in that a fine groove (10) extending in parallel 
to the lateral groove (2) is formed in the highest portion of the block (5). 

6. A pneumatic tire as claimed in any of claims 1 to 5, characterized in that the lateral grooves (2) extend in the 
widthwise direction of the tread. 
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FIG. 2 
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FIG. 3a 
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FIG.4 
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